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1 According to the preaent invention, * peptide 

2 condition useful for the detection of antibodies to hcv and 

3 liignoai* of MAM8H comprise! a peptide selected fro* the group 
* 9* peptides with the following sequences: 

(i) C^-Glu-^e^Cyj^Gln-KiB-Leu-Pro-Tyr-iU-CIu-Cln^ 
6 fly^fc-^^Leu-AU^clu-Cln-Phe-Lys^cln-Lya-Als- 
Leu-Cly-teu-Leu-Gln-Thr-AU-Ser-Arg*Cln-AU-Gl\j- 
/ val-lle-Ala-Pro-X (I) 

41 (il> Ut-ne-Pro-Aap-Arg-Glu-val-teu-Tyr-Arg-Glu-Phe- 
Mp-Glu-Het-Glu-Glu-Cys-Ser-Gln^Hii-teu-Pro-Tvr- 
9 tU-Glu^ln-Cly-Met-Het-Leu-Ala-Glu-Gln-Phe-Lya- 

Gln-Lys-Ala-teu~Gly-Leu-X (xx> 



25 



27 
2ft 



10 

( i ii ) Ser-Cly~Ly«-Pro-A le-z ie-I le-Pro-Asp-Arg-Clu-Va l- 

11 k«u-Tyt-Arg-Glu-Ph*-Asp-Glu~Ket-Glu-GIu-Cy8-5er- 
Gln-His-Leu-Pro-Tyr-Ue~Glu-Gln-GIy-Met-Het-L«u- 

12 Me~Glu-Gln~Ph©-Lys-Gln~Lys-Ala-L«u-Giy-L.«u-x (IIH) 

13 ( i v ) Cys-Va U vs l - 1 1«- Va 1-g ly-Arg- Va 1 -Va 1 -Leu-Sf r-G ly- 

tys-Pro-Ala-Iie-Ile-Pro-Asp-Acq-Glu-v*i~LeiiVTyr- 

14 Arg-Glu-Phe-Aap-Glu-Met-Olu-clu-Cya-Ser-Gln-HiB- 
Leu-Pro-Tyr-rie-x (ill) 

15 

(v) Ser-Gly-Lyf-Pio-Ala-ne-Ue-Pro-Asp-Arg-Glu-Val- 

16 L»u-Tyr~Arg~Clu-Phe-A»p-Clu^M*t-Glu-Glu-Cy*-Ser- 
Cln-His-I*u~Pro-Tyr-Xle-Glu-Gln-gly-Met-Met-Leu- 

17 Aia~01u-Gin-Phe-X (iv) 

lb < v *l Lye-Gln-tys-Aia-Leu-Gly-I*u-teu-Cln-Thr-AXa-Ser- 
Arg-Gln-Ala^iu-V«i~n«-Al»-Pro-Ala-Vel-Gln-thr- 

19 Asn-Trp-Cln*Lys-Leu-Glu-Thr-Phe-Trp-Ala-Lys-His- 

Met~Tcp-Ain-Phe~X (v> 

20 

(vii) Clu-Gln^iy-HeUMet-Leu-Ala-Clu-Gln-Pha-Lya-Gln- 

21 Lys«Al*~Leu~Giy-Leu-Leu-Gln-Thr-Ala-Ser-Arg-Gln- 
Ali-Glu-Vai-Ile-Ala-Pio-Alt-Val-Gln-Thr-Ain-Trp- 

22 Gln-Lya-Leu-Glu-Thr-X (VI) 

23 <viU) Pto*01yAls-Leu-.val-val-Giy-Val-val-Cy«-AU-»Ala^ 

tle-Leu-Arg-Arg-Hia-val-Gly-pro-Gly-Glu-Gly-Aja- 

24 Val^in-Ttp-Ket-Asn-Arg.u«u~lle~AU.Phe-Ala-Ber- 



Acg-Gly-A*n-Hls~VaUSer-rro-x <vn> 

<ix) ^tr-Thr-Iie-Pro-I*ys-Pro-cln-Arg-Ly«-Thr-Lys*Argn . 
26 !i nitl* (f®jyThr-Asn-Arg-Ar9-Pto-Cln*Asp-Val-l.yf-Phe-pet>- 
•I SLL^Trty-Gly-Gly-Cln-Il^^ 



f*$v Pro-Acg-At9-Gly-Pro-Arg-Leu-01y-Val-Arg-Ala*Thr- 
Arg-Iiys-Thr-Sec-Clu-Acg-Ser-Gln-Pro-Arg-Gty-Arg- 
Arg-X, end (VIII) 



29 



(x) Cly-Arg-Arq-Gln-Pro-Ile-Pro-Lys-Val-Atc-Arg-Pro- 
Clu^ly-A^-Thr-Ttp-Ala-Gln-ProHUy-Tyr-Pro-Trp- 
r P*0-L«ii^^(ny-Asn-^^^ 

Y£ J^C«u-Uu-S#£-Pt<>-Acg-Cly-S*c-Arg^Pto-S«r-Tvp- 

Cly-Pro-Thr-Aip-Pro-Af9-Ar9-Ar9-Ser-Arg-Ain-L#u* 

Cly " X (IX) 

whor#in X ii -OH or -HHj, and amloguoa, sagm«nts, *Uturas, 
combinations, conjugatai and poly**ra thereof* 

Th« aoino acids in this application ara abbrtviattd as 
Shown h*r«in b«low: 



km Ala* alanine-. 

R- Aro. arginina, 

D- Aip- Aspartic acid, 

Asn. aaparagina, 

0- Gln» glutarains, 

Em Glum glutamic acid, 

L* Leu* laucine, 

K« Lys- lysine 

Hm His- histidina, 

TV Thr- threonine, 

Qm Cly- glycine), 

1- Ut- isoleucine, 
Phsj» phenylalanine. 

$- $#r« serine, 

*- Trp- tryptophan, 

Y* Tyr» tyrosine, 

V- VmU valine, 
C- Cyt- cyateine, 
P- Pro. proline 
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An example of a combination ii: Cys-V* 1-val-Ile-VsK 

v»l-L#u-Tyr-Ar9*ciu-Phe-AAp-Glu^*tet-Clu^Glu«Cyei-S4ir-G2n-Ki5-L«u^ 
rr»-Trr^Ilt-Clu-Cln-Gly.lte^Mk.Uu^AU-Glu^Xn-P^^Ly..Cl^Lyi. 
AXi-Uu^ly^L#u-L«u^Cln-Thc.Ala^er-Ar 9 -Clft-AX»^Glu.V*^Xl.-Ali^ 
rro-X therein l ii -on or -NH^ An ui^li of i segstent of 
Peptide U is: Pro-A«p^Arg-Glu-Vtl-Uu-Tyr-AC9*Glu^h«-Aip- 
Glu^t-Clu^Glu^Cy»-S«r-Gln-Mi»^#u-Pro-Tyr-Il«~Glu-Gln-Gly-K«t- 
Mg<fc-L#u-AU^cm-Gin-Ph^Ly.-Gln-ty8-Ali-Uu-Gly^u-X wherein X 
i» -OH or *BH 2 (IIP). An example of a segment of Peptide lit 

ie: 

$Off-Gly.Lyi-Pro-Al»-XU-Xl«-Pto-A«p-Aro^Clu-V»l-L*u-Tyr-At9-Glu- 
Phfi-Asp-Gly-H#t-Giu-Glu-Cyf-S«r-Gln-his-Uu-Pro-Tyr-Il«^r 
whoctin X it -OH or -»H 2 (HID). An example of » segment of 
Peptide IX ii Tcp-Ala-Gln-Pro-Gly-Tyr-Pro-Trp-Pro-L«u-Tyr-01y- 
A«n-Glu-Gly^Cyi-.cx y .Trp-Al«-Gly-Trp.L«u-L«u-8«r-Pfo^Ai:9-Gly-&«r- 
Ar«-Pro-S«r-Ttp-Gly-Pi:o-Tht-A«p-Pro-Ar9-Arfl-Ar9-S«r-At9-A«n-L«u- 
Gly-x (IXC) . 

The present Invention also includes a highly sensitive 
and accurate method of detecting antibodies to HCV in body 
fluids and of diagnosing KAKftH comprises the following steps: 

A. Preparing a peptide composition comprising a 
peptide selected froia the group having the following amino acid 
sequences: 



Glu«Glu-/SertCvj^Gln-His^Lftu-Pro-Tyr-Ile-Giu-Cln- 
Gly-Ket*Htt-Leu-Ali-Glu'-Gln-Phc^Lya-Gln-Lys-Ala- 
Uu-Giy-Leu-teu-Gln-Thr-Alt-Ser-Arg-Gin-Aia-Glu- 
Val-Ile-Ale-Pro-X . ; 

Ile-Ile-Pro-Asp-Arg-GU-val-Lau-Tyr-Arg-Glu-Phe- 
Asp-Glu-Met-Glu-GlU'CYs-ser-Gln-Hia-l-eu-Pro-Tyc- 
Ile-Glu-<;in-Gly-alet-MQt-Leu-AU-Clu-Cln-Pha-l.ys- 
Gln-Lys-Ale-Leu-Cly-Uu-X 
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(iii) Ser-Gly-Lya-Pro-Ala-Ile-Ile-Pro-Asp-Arg-Olu-val- 
L«u-Tyr-Arg-GIu-Ph«-A*p-Glu-M«t-Glu-Clu-CY3-5*r- 
Gln-Hia~U«u-Pro-Tyr-II«-Glu-Gln-Gly-Hat-Het~Ltu- 
Al«^lu^ln-Pto-Lyi^ln-Lye-Ala-L4u-<31y~Uu-X 

<iv) Cy»-Val-V4l-Iia-Vel~Gly~Arg-Val-Val-Utt-S«-Cly- 
Lyi-Pro-Ala-Ila-Il«~Pro*Aap-Arg~Clu-V*l-L«u-Tyr- 
Ac9-Clu-Ph#-A»p-Glu-Mtt-Glg-Glu*Cy»-S«r-Cln-Mi«- 
L«u-Pro-Tyr-Il«-X 

<v> S#c~Cly»Ly*-Pro-Ali-Il«-Il«-PrQ-A*p~Arg-01u-Val- 
k«u-Tyr^Acg^lu-Pha-Aap-Glu~M«t-Glu~Glu-Cys-S«r- 
Gln»His-Ltu-Pro-Tyr-Il«-Glu-Gln-Gly-lrtt-M«t-L«u- 
Ala-Glu-Gln-PfM-X 

(vi) Lys-Gln-Ly*-AU-I*u-Gly-Leu~Ltu-Cln-Thr-Ala-$«ir- 
Ara-Cln-Ali-Glu-V»l-Il^AXt-Pro-Al»-Vti-Gin-Thr- 
A»n-Trp«Gln-I*y£-L«u-Glu*Thr-Ph«-Trp-Al©*Ly«-Mia- 
Mtt-Trp-A»n-Pht-X 

<vii) Glu-Gln-Cly-l»tet-H»t-Uiu-Ali-Glu-Gln-PhB-Lyi-Gln-' 
Lya^le-Leu-Cly-teu-L«u-Gln-Thc-Ala-Sar-Arg-qln- 
Ale^lu-Vel-lU-Ala-PtO-Ala-Val-Gin-Thr-Aan-Tip- 
Gln-Ly»-Leu-Clu-Thi -X 

(viii) Pro-CIy-Ala-L«u-V*l*vel-Gly-Vai-val-Cy»-Ala-AU- 
Xla-Uu-Arg-Arg-Hia-Vel-Gly-Pro^lyMilu-Gly^Ala- 
Val-GlAwTrp-Het-Aan-Arg-Leu-Ue-Ala-Phe-Ala-str- 
Arg-Cly-A#n-Hia-vel-$or-Pro-X 

.Thr-Il*-Pco-Ly*-Pro-Gln-Arg-Ly»-thr-Ly*-Arg- 
^rhr^an-Atg-Arg-Pro~Gln-A«p-vaX-Ly*-Ph«-Pro- 
giy-Cly-Cly-Glf»-ll«-Val-Gly-Gly-val-Tyc*L«u-L«u* 
Pro-Aro^rg^ly-*ro-Arg-Uu-Giy-Vel-Arg-Ale-Thr- 
Arg-Lya-thr-Ser-Glu-Arg-Str-Gln-Pro-Arg-Gly-Arg- 

Arg~x, «fid 

(x) ciy-Ar9-Atg-Glrt-Pro-Il«-Pro^ys-Val-Arg-Arg-Pro- 
Gii-Gly-Acg-Thc-Trp-Ala-Gln-Pro-Gly-Tyr-Pro-tcp- 
^ Pco-LaurrfW-Gly-Aiii-Glu-Gly-Cys^Gly-Tcp-Aia-Gly- 
<^--Trp^i-t^^ar-Pco-Atg-Gly-Sef^ 
4 ^ Giy-p ro -Thr-Aap-Pto-Arg~Arg-Arg-$er-Atg-A»n-U.u- 

Oly-X 



(ia) frjrv 



(IIM) , 



(in) ; 
i 



<iv) 



(V) 



(VI) 



(VII) 



(VIII) 



(IX) 



wherein X ie -OH or -NHj, 



and analogue *ag«»ent». wUtures, 



coafcinatlona, conjugate* and poly»era thereof: and 

D. Uain* an affective amount of the peptide 
compoiition as the enti9" in an lawunoase.y procedure . 

further, eccordino to the pretent invention, the 
MptidM by theneelvee, or when coupUd to a protein or a 
ipolyr^ric caciiff or homo or hat.ro dim.** or higher oligooera 



• ■ y > 



and 13-*). The re»«K« »c.e*n te.ied • bloo<J 

j.rini; netting. 

Figure H-l pmvl.les 3 etmly <>f «"«*««»» 
Alerted ovr a ton yenr period ot time Com . HANW p.tl.nt 

^o-converteo a"*, receiving HCV injected blood. The 
^rK. were te.tee by * third El A f ormat^e.lgnn"* ae C 

with Peptide. IW. V, .^Tu^Ts: 3 and 2 «/« 
■•^actively) to comparison to WO other KM format. 

Figure 14^2 provide, -noti.er kiltie ,t««y-ith ..rum 
^l... ki^ly P.ovlded by Dr. P. Bradley of Center for 

Control, fro. a ehimp.neee "hicb ...0-conv.rtod alter 
*i„ inoculate* with - wll-ch.r.cteri«d .train of HCV .nd 
Erected NAHBH. The., .ample, ware tested by the HCV ElA 
wt C. in cu*p.ri.on to . KIA u.in, rPHA ba..d HCV C1O0 
grot.in a. the antigen. The ALT level, .re .1.0 indicted -ith 
P.ncb bleed ns e reference parameter. 

Figures 15-1 end 15-2 both provide . .ide-by .id. d.t. 
..oMtriwn vie x-y plot, -ith .."P>« tttm hemodialysis 
mtifPtl, kindly provided by inve.tigator. et the Japan... 
M.Uon.1 tnetltute of Health. The results were obtained by 

the Peptide ».**d HCV ElA format C (coated -1th peptide, 
,j„iv*d from both the structural and nonstructural protein, 
gaining I1H. V end villi at 5. 3. .nd 2 «g/»L respectively). 
-CV 5IA rormat A (coated «>th peptide, derived no*, the. 
m.truet.r.1 protein region containing 11H end v at 5 and 
,,,,/mL respectively), and the recombinant HCV C-100 protein J 
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by atlmulttlng th. production of *ntibooi« to HCV. Th.«. 
»toti<5«s ire ainnged in the following sequence*! 

f ix . G i u -Glu-fs^flcyjLGln-Mi5r-i.«u-Pt:o-Ty t-i U-Clu-Gln- 

L.^Gly-^u^Leu-cl^Thr-AU-Ser-Arg-Gln-AU-Glu^ 
val-ll*-AU-Pro-X 
/ i ; \ t i • r l.-pr is-A«D-Arg-Glu-Vil-Leu-Ty r-Arg-Gr^-Ph«-» 

rl«-Glu-cln-cly-K«t-i««t-L.u-AU-Glu-Gln-Ph«-Ly»- 

G ln-Lyi -Al ■ -L*u-G ly-Mu-X 

'iiiJ S«r-GiY-l.y«-PrO-Al«-H«-Il«-PtO-ABp-Ar9-GlU-V«l- 
L«u-Ty^Arg-CJu-Ph«-A S p-Cl«-M«t-Glo-Gli.-Cy6-S«- 

Al"-GlU^li»-Ph«-l,y«-G»n-Lys.Ali-L«u-Gly-L«u-X 
n„\ c»«-v«l-V«l-Il»-Val-GVy-A^-Val-V»l-L«u-S«i-Gly- 
X^-Glu-Ph«-A.p-Clu-H*t-Glu-Glu-Cy»-S«t-Gl«-Hi.- 
L«U-Pro-Tyt-Il*-x 

Cln.Hii-L«u-Pto-Tyt-ll«-Olu-Gln-Gly-M«t-M«t l*u 

Al»-Glu-Gln-Ph«-x 

<„i ) Lyi.Gln-Ly»-Al»-t^u-Gly-L«u-L«U-Gln-Thr.Al,-Bji t- 
K jk.i»-ciu-.v«l-Il«-Al»-i , ri»-Al»-Vil-Gin-Tnr- 
i^^Cln-Stl:-.Glu-Tbr-Ph 0 -T iP -Al,-Ly..Hi.- 

H«t-Trp-A*n-Ph«-X 

SMlM^l.IlUu-Pr 0 -AU-V.l-Gln.Tbt-A.n-Trp- 

Val-Gln-Trp^K«t-Asn-Atg«L«u-ll«-Al»-PH«^A* ©«i 
Arg-Gly-Asn-rU*-V*l-S«r-Pio-X 



© 



(id 



<IIH> 



(III) 



(IV) 



(V) 



(VI) 



(VII) 



(i».) 



.Thr-U.-Pto-Ly«-Pto-Glrv-Aig-Ly»-Thr-by» : A^ 
.Thc-A»n-Atg-Atg-PtQ-Gli»-Asp-y»l-Lyi-Phe-P<o 




ProXg^Arg^Gly-Pro-Arg-L.u-Cly-y.1^ 
Arg-Ly«-Thr-S«t-Clu-Arg-S«r-Glrt'Pto-Atg-Giy-Arg 

Arg-X, and 

Gly-Ac,-Ar,-Cln-Pto-tU-Pro-ty».v.l.Ar,-At^ 
Cly-X 



»h«r«in X i» -OH or -HH 2 - 
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-»y.i.. P .ptu„ ,„ th . 40B . r BiM g9H9 wJfch 

..Q U .«C.a cov. rift , th , colipUU HCy c ^ 1|)0 ^^^^ ^ ^ 
populated COr . prot , ift w , ByntlWfiMd Th#st ^ M 
for thoir H-onoroactirity with Mum fr0B , ^^^^ 
«L W ..d with HCV lnf#ction . 8i , ov , tllppinfl (tom 
th. MCv c-100 protoin r.,io„ daaionatad „ x , „ J# iy y 
art vi .»„ two . aJ . c „ t p . ptid#t fofc tha cot< 
protoin ra,ip« a.. igMt ^ „ V1II and tx ^ i^ nttfita t6 
h.v* „*:i(ic ia»M,„ora.ctlvity with th* pg , itlvs HC V „ euw . 
Anothor poptid. yu .„«, it . f rl9B . Bev c-t.rminal to thi, 
ionwnodominant reoion, **, found to h.v. moderate 
i«m.nor«activity with a anb population o£ HCV po.itiv. 

*w«plt U. Poptid* iih. another enaioaue of Peptide U , 
-ith five addition.! e»i„o , ci d, to th« »-t.n.t„u B ha, 
fOu«d to bo hiohiy i«.unoo«nic tod cont-ine an additional 
♦Pitop. recopoi.able by antibodi.. i« mmrt ttom D , ti . nt . vith 
•cot* pha.e iuiibhv infection (with elevated Att LveL). Tho 
eoino .cid a*ou*nc*< »f tho peptidee aco «. follower 



ii!"rt}!"S lt ?"^ p '5f'- Glu - v * 1 - Leu - T v ,t -* r 9-ciu-ph«- 

A«p-Oitt-Mot-Ci^Clu-Cy»-Sor-Oin-Mi«-Lou.Pio-Tyt- 
no-Ciu-Cln-Cly-Mat-Kot-Lou-Aii-Clv-Gln-Pho-tym- 



(il> 



S«r-Qly-Ly«-Pto-AIa-ne~Ile-Pto~A«p-Arg-Clu-v.i- 
fco»-Trr-Arp-<;io-Ph«-A»p-Clu-M«t-Clu-Oiu-Cy«-5or- 
CU-Hi«.L«u-Pro-Tyr-lU-<;iu-Cln-Gly-M«t-»Ut-Lou- 
Ali-Clu-ain-Pho-tys-cin-Lyi-AU-Lau-Gly-Uu-X 



(I IK) 



(xv) Cyf-V,l-V>l-IU-v.l-Cl r -Aro-V«l-Vil-Lou-go r -qiy- 

Ly«-Pro-AU-Ilo-ll#-Pro-A*p-Aro-Gltt-V.l,L*u-Tyr- 

Arfl-CXu-Pho^ap-CXo-Hot-C!Xu-«lu-Cy«-Sor^Jin-Hif- 
Low-Pco-Tyr-Ilo-x " (lx ,j 
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(v) Si<i *r:|y-Ly:i-riM-Alii- I I i>- t lo-Pm-Asp-Al u*C ?u-V*l - 
l.fjn -Ty r - At ^-rt 1 11- rbo-Anp-G 1 11 -N* I. -G I ii-fl 1 u-Cya r - 
t;hwMi^-Lcif-rr<>-Tvr-Mv-t;iu-(i)ii^iny-H«t«MQl.|^ti. 

Ai^^;iu«Glii-riitr-x 

(v j ) Ly^-«j)ii-Lyx-A]ji.t«u-G]y«-L#u*Lvn.fJ|fi^Thr*AU-Sai^ 
Arr)-i;>n-Al *-»no«-v*i -? i#!-Al*-i'ro.>Al**v*1-»it)n-Thr- 
Asii-Ti p-Uhi-Ly^-Lftti^aiK-Thr-PlM-ttp-AJA-Lyii^Miv- 
MH -Ti|>~A:tu-Ph<>-X 

(vM) i;iii«Uln*<ny-Mf>l-Mtfit»U»ii^Al«-Clii-Olji-Fh4t-Lyii^lii T 
byr.-Al a-Ui?"-^y-L*u-l*eii*Uln~Thr-AJn~£er-Ar9-t;tn-. 
A I *-« lu-Val-lIe~Alji»Pi o-A ] a -Va 1 -<? I ti-Th r -Ahm-T 1 p- 
iiln-liys*U«u-ftln-Thr -JC 

f vi it } Pif.-iJly^Aln-UMi-Vnl-VnUCIy-V^UVAj-Cy^-AJn-AU- 
U«-L«ti*Ar9-AKHf irt-vaUGJy-Pro-GJy-Gtu-Gly-AJa* 
V,il-f.'Jh>Ti i>-MHt-Arm-Arg-Uu*n«-AM-Phe-AI*-S«r- 
Ani-Oly-AwM-Htr.-V^l^Svr-Pra-X 



to. 



Tlir-I lr-1'i o-t.y*-Pro-Glrt-Arg-l*yn-Thr-Lyn-Arij- 
*|jlrT1ir-AHH-Ai'j-Ai g~Pi o-ti 1 n-Attft-V* I -Ly*-PliO*»Pr?- 
ly-U>y-C)y-Lihi-I le-Vrt1-Gly-Cly-VuUTyr~L«lU-L*M- 
Pri.»-Ary-Ary-«;)y-Fr<>-Aro-Leu^)y-VAl~Arg~Aia-Thr- 
Ar9-Lys^Thi-Sei-0lLi-Arg-&«r-tiln-Pro~Arg~Uly*Ara- 
Arg-X. end 

f>Iy-Aig-Aro-CiM-Pro-n«-Pro-kys-Val-Arq-Arv-Pto* 
Olu-';iy-Aio-Thc-Trp-A)»-Gln-Pro-GIy-Tyr-Pro-Trp- 
rro-L^i^hryCJy-Asn-Glu-Gly-Cys-Cly-Ttp-Ala-Gly- 
[fn^-Lau-fcer-Pro-Arg-Uiy-Ser-Arg-Pro-Ser-Trp- 
Uly-Pio-Thi -Atfp-pro-Ary-Arg-Arq-Sui -Aig-Asn-Lew- 

<;jy-x 



<!V) 



(V) 



<V1) 



<vil) 



(V!l!) 




Tho nix peptittaa t, ff, " 111 , tv, V *ndvr *pan a 
region of <jo amino acid*: 

Cy«-V*l-Vi«l-lU*v,i|-t;iy-Aisi-v«l-Val*t«"-Sei'Oly-Lys-Pr^AU-I le- 
I l#^pro-AAp-Ar9-01n^Vrtl-r»«ii^Tyr-Ar9»tnu-Ph«-AJip*Glii-Mct-Glii-(nii- 
Cys-Sei-Uln-Hls-U»u-Pro-Tvi-ll«-01u-Cln-Gly-Met-H«t-LfH-Al»-CJu- 

Arg-TTT7i-V*l-t l*-A^-Pto-AlA-Vol-(Jln-Thr-A*;n--Trp-Gln-Ly^-Uu-ClM- 
Thr-Pbe-Tip-Ali-itfs-HiM-MM-Trp-Aan-Phe 

*nd wer(> found to have KpecUic irannmor e*ct i vf ty with hhe. 
positive control s«n«m. Table 1 »ho**« the amino acid sequence 
ot ihi* iitwninodo^inant region ot the HCV protein, and present! 
the amhio acid sequence of the aix chemically synthetixed 
peptide*, designated as 1 to vi and tegmenta (A to K) thereof, 

i 
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AnMh<»r Un pppticl«.i C V I 1 1 *nrl IX) npniinlng * r* g J« n 
>*t IJ»> amino Motrin lnr.it*fl inr.frii? » ho H« terminal of 1 ti» 
rx.Miiilnroil Hi'V cm** pmt P |n : 



N*i -Tli i ^ i h*-Pi»~t.y#-rrO'<Mh*Af<l-l.yK-Thl . 

l*Tyr-Ui;ti-Licii^l f ro.Ar t~Arn-''»ly«rro~Arfv 
A» :i-l.y«wT|ir-5*l -<i h»-Ai •!-£•» r -tjln-f I r»-Artj< 
r 'i "-hys-Va | ^Artf-At iM Pn«-M«i-i;ly«.Arg-Thr- 
■ «-T| |t,f»! ^«trf^|j#||X-«:iy-A;iii*<ilii-(f ly<rCys- 
1 — f'^rrvr A F'T-^Ty -ft'i ~ A i »i - |'r ft? i -T r p : 
~X\m~Ai e-jH»»r~Ai'n-A,sn~|.<Mi~'*'1y-X 



LyM-Ai M^jsJ-Thr-Aww-Ai u~ 
^:)y**Mri-innr-Vii)-^iy,.f;}y. *\ 
•bejl-iity-VnJ-Aro-Alg-Thr- 
Cly«A|rj.Art|-tflii*»)»fv- | 
Tip-Al9-':ln-l*ro-ftly-Tyr - 
»ti!y-Tl p-AIq-Cty-Ttw-Ltm- 
i;iy.|'rrt-Thi -Assp-Pio-Al y- 
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1U 
Jl 
12 
1J 
14 
15 
16 
17 
.18 
39 
20 
21 
22 

n 

25 
26 
27 
28 
29 
30 



writ routHl lo have KpecHn* immune* rt»ar:Uvity with a 

• yit'e.ienlat iv« pauhI ol w« 1 1 -char act ht i xed MOV a nu 1 body 

:vf« 5 ^ive nern. 

Table 7 «:hr»w;; the amino 'acid sequence of this 
; TRU»KHlom! limit r«tii»»n of the postulated MlIV cme protein* and 
:«fi;«c*it^ thu amino acid Sequence of the ton chemically 
.,rt'thftBl Kittl peptide*. They wore designated, a« Peptide* vni 
•tnCt IX with :<eumentr, (A to f»> thereof. Each of theae peptides 

coated at StiftVml, In a lOinM sodium bicarbonate buffer (pH 
VfO onto potysryttinc mjcrow^M platen nnri testnrt to * three 
v*^ 45 minute enr.yme immunoassay. 
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Spr-Tl.r-ll^P^iyH-l»rn.(:in-Ar^^Lyi;^ThrM.y^Aia4i^ -6*^^ ^ 

Thr.ANn.Arr,-Ar9.Pr^^nn-A3p.V B Ut.y $ ,rh«.Pro-Gly^l^ 
»; y-G)i,-Jl v .vnl-(;)t y .ciy-V^l.Tyr-Leu-Lou-Prc.Ar9-Aro. 



■ • I y- rrn^Ar?- t«i-fl > y-vVl -Aro-A J ^Thr-Ari-Lya-Thc-sIr- 
3 - 'Mii-Ar g - R»!r-.i;in ^Prn-Ar^-glywAr9-Arg-X (VFIIE) 



4 'py-Arij^Ai^rriii.rrollle-rro-Lya^Vai.Ar^-Ar^pro-ulti 



^i/^^T Alv, " Thr '' Tr * ) '' Al V-Gli>-Pro-(;iy'Tyr-Pi'u.Ttp^Pio.L»u^ r -n. c t5t£ H * i i < 

SHi-P^i-Aiy-tily-Sei-ALV-rra^S^i-Tn^Oy-Pio-l-lir-AHp- „. fTDv 

6 «ro-Arg-Aig-Arij-F,i-r-Arg~A*n-L*»i-.r;iy-X < TXD) 
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8 
9 
10 
11 
J2 
13 

n 

J5 
16 
17 
18 
19 
20 
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reptiles hue and ixd were also found to have the highest 
reactivity in this region. 

Assays for antibodies to HCV baaed upon chemically 
nyitt box laud peptide* slwu several advantages over a»jn»y« 
utilising biologic ti^sed lumunoadso r bents . The peptide/? can 
■lastly be synthes jzerl in gram Quantities by using Automated 
nol id-phase mat hod** thus providing a reproducible antigen pf 
high integrity with consistent yields. The presence of other 
antigen* from biological ays terns precludes such 
reproducibility. More importantly, non-specific reactivities 
:iee» in uninfected individuals are likely to be due to the 
heterogeneity of the preparations used for assay, This is 
Particularly true tor assays using biologically based 
immunoadsorhents* Jn tn?se processes, the hoat antigens ara 
frequently no-purir.ied with the desired viral prnrein<*>, 

22 Antibodies to these contaminating antigens are frequently found 

23 )n norma) i ndi vidua Is, thus resulting in falsa- positive results. 

24 The aa3Jl y oi the prasent Invention clearly minimizes 
2 * such false-positive reactions »s encountered in the other assay 

26 :jyst«ros and, at the same time, shows a high sensitivity to 

2 7 truly positive sera by the substantially increased 

28 rjignal-to-noise ratio/ This increased signal-to-noise ratio 

29 probably resulted from the purity of the immunoadsorbent . The 



30 
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1 ihubv of th« present invention is also highly specific, in that 

2 the mean 5/C ratios for HCV carrier* are .boot ao-joo time* the 

3 mean $/c oe those of the norwtifected individuals. For a 

4 iO|ue*ent*tive ewample, i«« Figs. 3-1 and 3-2. 

5 The peptides useful as solid phase immiinoadsorbenta 

6 for tihe detection of antibodies to hcv were synthesized by the 

7 "classical* Metrifield method of solid phase peptide synthesis 

0 »«iny *>d» chain protected t-Roc-amino acids to correspond to 

9 'he following amino acid sequences; 

10 ? j 

{ i ) iau-i;Ui4Ser^:y.'tf-ClnTHis--Lpii-rro-Tyr-newClu>C1n- 
Jl OJy-Het^Wet-teu-Ala-Clu-Cln-Phe-Lys-Gln-Ly$^Ala- 
Leo-01y-Le*»-Leu-Gln-Thr-Ala-Ser-Arg-Gln-Ala-Glu- 

12 Val-ll*-Ala-t>ro~x . {i> 

13 <ii) Xle-Ile-Pro-Asp-Arg-Glu-Val-Leu-Tyr-Arg-Glu-Phe- 

A«p~Clu-Met-Glu-Glu-Cy*-Ser~C}n-Hls-Leu-Pro-Tyr- 

14 lle-Glu-Gln-Gly-Met-Het-Leu-Ala-Glu-Gln-Phe-Lys- 
Gln-Lys-Ala-teu-G)y-Lau-X (11) 

( i i i) Ser-Gly-tys-Pro-Ala-I U-rte-Pro-Asp-Ary-Glw-val- 
l£ l^u-Tyr~Arg-Ulu-Pha-Asp-Glu-Met~Glu-Glu-Cys-Ser~ 
Cln-His-Leu-Pro-Tyr-Ile-Glu-Gin-Gly-Mefc-Met-Leu- 
H Ala-G]u-Cln~Phe«i,y5-ain-Lys-Ala-j,eti-Gly-!>u-x (HH> 

13 (Iv) Cys-Val~V»l-tle-Val~Gly-Arg-Val-Val-Leu-Ser-Gly- 
Lys-l'ro-Ala-t U-l le-Pro-Asp-Arg-Clu-Val-Leu-Tyc- 

ng Arg-Uhi-Phe-Asp-Glu-Met-Olu-OJu^Cy^-^ec-i.iin-His- 

Uu-Tio^Tyr-1 1^-5C (ill) 



20 
21 
22 



27 
28 
29 



(v) Ser-Cly-Lys-Pro-Ala-l le-I ie-Pro-Asp-Arg-Clu-val- 
^ u ^Tyr-Arg-GlM-Phe-A*p^Glu-Het-Glu-GJ»-Cys-Ser- 
Gln-His-Leti-Fro-Tyr-l le-Ghi-Gln-tiJy-Met-Met-Leu- 
Ala-GLu-Gln~rhe-X Ov) 



23 (vi) Lys-Cln-Lys-AU-Ltu-Gly-Leu-Leu-Glfi-Thr-Ala-Ser-: 
Arg-Cln-Ala-Ghi-Val-lle-Ala-Pro-Al A-Val-GJn-Thr- 
Asn-Trp-Cln^ys-teu-Clu-Thr-Phe-Trp-Ala-L.ys-His- 
M*t-Trp-Asn-Phe-X ( v > 



24 

25 

(vii) ciu-Cln-Gly-Met-Met-Leu-Ala-Glu-Gln~Phe-Lys-Gln- 
ty 5 -Ala~keu-Gly-k«u-Leu-Gln-Thr-Ala-Sei-Arg-Gln- 

*° Ala-Glu-VaJ-Ile-Ala-Pro-Ala-Val-Gln-Thr-Asn-Trp- 

Cln«Lys-Leu-Glu-Thr-X (VI) 

(viii) pro-CJy-AlA-Leu-Val-Val-Gly-Val-Val-Cys-Ala-Ala- 
ll«-Leu-Arg-A^^is-vjl-Cly-Pfo-Gly-Glu-Gl.y-Ala- 
Val~Gln~?rp-Met-Asn-Arg-I*u-Iie-AU-Phe-Ala~Ser- 
Af9-Gly-Asii*-Hls-Val-Ser-Pro-X (VII) 
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( in) *«r-Tlit-nv-Pro-lya-Pro-Gln-Arg-Lys-Thr-tys-Arg~ 

Pro-Arg-Arg-tjly-Pro-Arg-Leu-Gly-Val-Arg-Ala-Thr* - £ 

Arg-Ly«»Tht ~$er^lu-Arg~Ser ~Gln-Pro-Arg-Gly-Aro> 




Arg-X, and <viii) 

(*) rny~Arg-Arg-<Un*Pro-Me-Pro--!.yK-VaUArg:*Ar<j-Pro** 
tilu-(ily-Aig-Thr-trp-AXa-fjln-Pfo-Gly-Tyf-Pro-Tro- 
Pro-jiW-flfi^^ly-Aiin-Glii-Cly-Cy^-Cly-Trp-Atn-Oly- £ 
_xrf^u-MMw5tr-.Pro-Arg-Cly-5«r-Ar*-pro^tr-Trp* 
<Hy~Pto~Thr-Asp-rro*Arg-Arg-Arg-Sec-Arg~A«n-LeiJ- 

uly-x F^J**^ ^ 

wh«r*i« X is -NM^ 

Other analogies, segments and r^mbi nation* of these 
P**pUt»«3 ia*y be prepare J by varying the era I no xcM sequences 
«iH\«( by adding, subtracting, substituting, or dHlgtimj 
<j4<Kjr*r1 h-Boc-amino acidfs). 

Following completion of assembly of the desired 
hlochod peptide on the resin, the peptide- res in is treated with 
anhydrous hydrofluoric acid to cleave the peptide from the 
rr«in. Functional groups of amino acids which are blocked 
during synthesis by bensyl -de rived blocking, group* are also 
cleaved from the peptide simultaneously . The free peptide i a 
then Analysed and purified by high performance liquid 
chromatography (HPLC) and characterised biochemically by amino 
*t: id ana lysis. 

Longer peptides with more than about 50 amino acid* 
may rflso be urep*t«d conveniently using w»ll known recombinant 
methods. The known nucleic acids codons for each of the amino 
acid* iri. the peptide may be utilised and synthetic genes 
encoding such peptides constructed- The synthetic gene may be 
inserted into vector constructs by known techniques, cloned a nc* 
tr Ann fee tod Into host ceils, such as E. coli , or yeast. The 
secreted polypeptide may then be processed and purified 
according to known procedures. The peptides synthesised 

- 36 - 



1 
2 

3 
4 
5 
6 
7 
S 
9 
10 
11 
12. 
13 

H 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 



wilh Ppptid* tc increase* significantly, followed by a marginal 
increase with Peptide ID, and additional increase* with 
iVpMdt-s \f, and IF. This Indicate that in the HCV Peptide ! 

iu^, two cluster* pf amino acid residues, nainelyYijsEQF/and 

14 o , c^-iv* -Twit « iXw^ .1 • Trict* 

■M.PYI contributing to th« antigenic determinant <*) of the 

frt v repriil*; T » Similarly, a cluster of residues namely 
<Wj A-o Ct^k ^ ^ t^t^a- xit 
V^KiiSQHLrYi^ contributing to the Immunol ©activity of the HCV 

iOe tl series; another cluster of residues namely 
V KUKPAlll't)k<is contribute? tu the immunoreact i vi ty of HCV 
f-pMd* ill series And two cluster? of residues, name) y<#l,LUT 
^^A^I^^^n COnkfi ^ting ko kn * immunoreact ivity by HCV 
M«ptidew IV and V series. As shown on the bottom of Fig, 1-1, 
a total of six spaced clusters of amino acid residues 
t presenting, discontinuous epitopes in this immunodominant 
toqion uf the HCV ptotein are identified ss contributing to the 
specific HCV immunoreactivity with serum sample 1. 

Figure 1-2 illustrates an immunoreact iv.i ty prof 11* for 
return sample 2 when tested on a total of 31 overlapping 
prcplicles in t.he m:v Peptide 1, JI, TT|, IV, V and Vl series. 
There is a clear difference between the immunoreact ivi ty 




profile* of serum samples 1 and 2, the immunodominant epitope, 

■ir- marked by rtiidueaV^KPA/jjnd IlPDRfiV, Ks located towards the 

^ ^ ^ \\K Utfrv rPi fir^, v<± 
H-t.ermJ mis of the region, — 

Figure 1-3 illustrates an immunoreact ivi ty profile for 

serum 3 when tested on the sane 31 HCV peptide panel. Through 

».hi a extensive epitope mapping analysis, serum sample 3 was 

f<>und to have a similar immunoreact ivi ty profile to that of 

Nerum sample 2. . 
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it) individuals with «ltvdted^yio7 1 ,U. /L) alanine 

aminotransferase (ALT) ensyme activity, <n«l*«); (on 
both lid and IIP/l Iid plat**) 

(g) individuals positive for antibodies to retroviruses 
HTV-l(n-lOO), HlV-2(n-10), HTLV-I/T I (n«14) ; all 
asymptomatic, (total n-124); (on both Xtc and iir/nio 
plates) 

(h) individuals with AIDS, ARC(n-200) or ATL (n-170) 
disease, (total n^ifo); (on both 110 and IirviJlP 
plates) and ^ * 

(i) individuals with autoimmune disease (n»20). (on 11G 
plates only) 

(j> recombinant 5O0/HCV C-loO HCV-£1A repestably reactive 

specimens obtained from a random donor population, 
<n-23)« (on both 110 and IIF/MID plates). 

Results obtained from groups (a) and (b) are presented 

hi Figs. 2*1 and 2-2 respectively (data obtained on ltd plates 
only), from group (c) in rigs. 3-1 and 3-2; from groups (d) to 
(1) in rig* 4, from group (j) in Table 3 and Figs. $ and 6. 

in brief, as shown in Figs. 2-1 and 2-2, a comparison, 
by algnal to cutoff ratio, between the peptide based hcv-eia of 
the present invention employing peptide I ICS and that of 
recombinant SOD/KCV C-100 protein based HCV-BIA produced by 
Chlron/ortho. Similar dilution titers and equal ability to 
Identify date of sero-conversion, the two parameter! indicative 
Of each assay's sensitivity, are obtained for both assays. 
However, the assay according to the present invention is more 
sensitive and confers a higher signal to cutoff ratio to ita 
positive specimens. 
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1 vunter of the villi, In this experiment, t P/C ntio of 20 was 

2 set as the may cutoff vslue, i.e. ■ positive agglutination 

3 pattern had a ratio of <^20 and a negative pattern, > 20. 

* A total of 20 rDMA hcv eia repaatably raactiv* 

5 «r>*cip*n* war* teeted for antibodies to HCV in the 

6 above-described HCV paaaW* hewagglut ination essay <PHA> 

7 employing Peptide I IG-BSA conjugate ft* tht solid phaas. Figure 

8 & provides a correlation study between the peptide based HCV 

* PHA and the recombinant based KCV EIA by their respective P/C 

10 and s/c ratios. All samples with s/c CIA ratios higher than 3 

11 wars found to b* positive with the HCV PHA tost. With the 

12 axcaption of one, all specimens having borderline s/c ratios 
U (between 0.9 to 2) scored as negative in this PKA test. 

U 

£ZAIiPIiE-i 

15 

Detection of Antibodies to HCV By An 

16 Agglutination Assay Utilising As the Solid Phase 

immunosorbent Gelatin Particles, Erythrocytes 

17 Of Different Animal Species, Or Latsx Particles 

__CMt^.*tth_*JtJUU<A, ftf_KC5LJPeB.tideji 

19 Otte wL thoroughly washed erythrocytes, gelatin 

20 uattirles, or polystyrene latex particles are costed with the 

21 HCV peptide mixture, or conjugates thereof at en effective 

22 cimcuutiation. The peptide raiiture, or conjugates thereof, 

23 i.fiAted calls or particles are then incubated with serially 

24 #MI»teO setup a amply* in the wells of a 96-well . U-shoped 

23 mJcroplate or on a alide. After being left at room temperature 

26 lor nbout an hour, or 0 few minutes in the case of latex 

27 particle bssed microsgglutinstion, the settled agglutination 
23 pattern on the bottom of each well or on the slide is read; and 
29 Lh4i higheit dilution showing a positive reaction is recorded. 

30 
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1 ^AMfLfc Vj 

2 UHrrHnrt or Antibodies t*. mcv »y reptlde Nsod Knxymew, inked 

iMMunouotbtfHl Ansny ^ing Format t\ Format D, Format A 

4 T1k> following f'M«l 'rroepa of apeclmvnu; 

5 (a) ItMliviatiMU with AIW. ARC(n*ft.1); 

6 (b) imlividtMU positive foi HRr.Aq , (n-50); 

7 (c) individuals positive for antibodies to MHc 

3 proUm, <n.22); And 

9 (d) individuals with elevated <>100 |.u,/L> 

10 *lenin*i ami not rannf crane <Ai#T) ennym* activity, 

U (n«*ifi). 

12 wmh *n*1y*eri on i *preF«!it«t i v# HCV peptide baaed £]As 

nccording to the p*««ont invention, with the plates co*twd 

j 4 either with (i) peptides X1H and V at 5 end 3 ug/mL each 

j$ (Format A), (ii> peptides Itll, V end Vllt'^^S, 3 and 2 uy/mL 

16 each (Format C, containing both the HCV cor* and nonstructural 

j 7 peptides) or Oil) Peptides vine and 1XP at 2 and a ug/mt each 

lg' format D, HCV core peptides only). 

I ? Results obtained from the screening of A total of 221 

2(j mo) ^characterized cl inical specimens previously categorized 

21 into four groups, from (a) to (d) using a representative lot of 

22 pnptid* coated plate* ETAs formatted as A, C or n w«r« plotted 

23 on histogram* as Shown in Figa. 12-1, ,12-2 and 12-3. 

24 Out of a total of 63 AIDS/ ARC pstient samples 

22 analysed , 4*.0%, 55.6% and 50. s% of the patients were found to 

2g to hcv antibodies positive using eia formats A, C and D 

27 respectively . Out of SO NWAg positive individuals. 36.0%i . 

g g 42.0% end 34% of the individuals were found to also be HCV 

2 j antibodies positive using. CIA formats A, C and 0 respectively. 

3 0 Out of 22 HBc antibody positive individual?, 27.3%, 22.7%, and 

- 70 * 



wimp found r« tm IICV nnMhodte* positive an detected by 
kia formal* A. t: and i», o«f of Af. patient* with an el**ated 
ALT Jrvrln. nn,7%. * I . S% *nt» Ri.4% w«r« round to lw HCV 
/utHhorfit** positive by CIA foreata a, C and |>. The overall 
:it'ina1 to n^ise rel to d i at r ihwt ion for the IICV positive sample* 
wiMu found to be hiqhe* with Formats C and D which included I 
Pvulid* (VI1IR) [ v um Uiu HCV coiw legion than Foiwat A which 
•«n|y umployud peptides from the HCV nonstructural region au the 
uolid phase antiy^n. 

Except tot "urie WBc antibody sample wh«re the results 
ift borderline positive (oYcutoft 'ratib**l .0) With the HCV KlA 
formal- a, Format C incorporating peptide* (IIH, v and^VJ^ 
from both the HCV structural (core) and nonstructural regions 
wast the moat sensitive. The significant: improvement in 
sensitivity maKes Format C an ideal candidate Tor a HCV 
an i body screening aasny. 

EXAMfcMLl* 

Comparison Of Tea*. Results Using The Three Peptide Based 
HCV ,EtA Formats <A,C Am) p> On Lo*t *i*k ft»»dom Hood Donors 

RepresentaU va 264 donor specimens obtained in a blood 
bank sett inc. were tested by all three EIA formats* 

The rasults are shown in Figures 13-1 to 13-6. The 
frequency distributions of the peptide based HCV-HIA signal to 
cutoff ratios suggested an initial reactive rate of J • 13%- 3.0% 
and 3-0% with formats A. C and D respectively. The negative 
samples have a relative low signal to cutoff ratio in all three 
assay format s( see Figures 13-1, 13-3. and 13-S). Upon repeat 
testing, a repeatably reactive rate of 1-13%, 1*9% and 1.9% 
were obtained for formats A, C and D respectively. Among the 
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«:orr V j»pOrtdir>o »U rnUos (Table 9). Among the ilmn parked 
specimen*, bv>§ t showed «n Increased level of WTYGPT and ware 
Atttmr.ialml with f i Client iplKOdu* nf novated GPT ptuvimjsly. 
Ml eleven specimens scored negative by the rDKA iicv f>lQ0 
hesoO CIA. Howcvei, these same samples leaded strongly (with 
0.0.^ l-.M in the peptide based KCV EIA Format C. Since 
peptide vmOvjllfc) was synthesized according to amino acid 
sequences selected from the conserved structural (core) protein 
region, it* Inclusion In the peptide based HCv BIA (such as 
format c) will be particularly suitable when tenting npecimens 
Crom geographically distinct regions where a higher chance of 
$train-to-str*ln variation among the HCV isolates may be 
encountered . 

It is to be understood that the above examples are 
illustrative of the present invention and are not meant to 
limit the scope thereof. 



) 



) 



Table 9 

HCV Poiitlvlty in Surum Spocimifts 
O0t«in«d frow JAft»nt8« Di#lysis »**ti*nt» 





rt>NA 


Peptide 










Cod? 


bused 




b*s«d 






rt: time* 


HCA 


HCV El A 


HCV R!A 


Hft*Ab 


OOT/UPT 


dii r i no 




CIA OD 


For*»t A 


Fpcuwit C 




OCt. 89 


1986-1988 






Cutoff • 


Cutoff • 






whett OPT 




0.40, 


... 0.205 . 


0.204. 






>25 lvU</L 


24 


0,058 


-O.ool 


0.005 




2/3 


0 


25 


0.042 


0.005 


0,007 




9/9 


0 


26 


o.ior* 


-0.001 


-0.003 




4/4 


0 


21 


1.637 


1-469 


2,312 




J/6 


2 


28 


1.797 


1.537 


2.398 


- 


20/2J 


2 


J'>» 


0,011 


0.O01 


1.603 




7/4 


0 


10 


0,994 


0.374 


2.213 




U/9 


0 


1) 


1.823 


0425 


0.874 




27/16 


4 


32 


0,770 


0.3/2 


0.500 


+ 


17/7 


9 


33 


i. 71.2 


2. 101 


2.234 




28/32 


29 


34 


0.002 


-0.003 


0.O07 




11/14 


0 


35* 


. 0.026 


0.1G1 


2.229 




14/23 


23 


36* 


0.045 


0.011 


2.286 




20/18 




17 


0.021 


0.000 


o.on 




16/11 


1 


3* 


Z. 347 


1,917 


2.182 




28/23 


6 


39 


0*006 


-0.007 


0.004 




7/6 


0 


10 


0.026 


0.006 


-0.002 




10/8 


0 




0.061 


0.118 


1.933 




9/6 




12 


2.491 


2.144 


2,211 




13/19 


2 


43 


0.009 


-0.005 


-0.005 


♦ 


11/7 




M 


0.009 


-0.004 


-0.005 




4/4 


0 


45 


0.009 


0.000 


-0.003 




7/2 


0 


40 


2. 177 


1.990 


2*121 




16/12 


8 


4 7 


0. 023 


0.003 


0.015 




7/3 


0 


48 


0.025 


-0.003 


0.O02 




18/11 




49 


0 .02 5 


•0. 001 


-0 . 0O6 






A 
V 


Srt 


0.026 


0.024 


-0.003 




9/3 




51 


0.919 


-0.O03 


-0.OO7 




11/5 




r>?.* 


0.011 


-0.003 


1.366 




33/52 


29 




2.251 


1.296 


2.218 




8/7 


0 


*4 


0.050 


0.017 


0.040 




10/7 


0 


r»5 


0.020 


-0.007 


0.017 




14/B . 




r>6 


0.033 


-0.004 


0.000 




9/3 


0 


r>7 


1.396 


0. 71ft 


2.121 




J7/11 


1 


3d 


0*04) 


0.013 


-0.003 




13/12 




r#9 


0.014 


0.066 


0.056 




10/7 


0 


r»o 


0.009 


0.014 


0.056 




15/0 


10 


to 


2.0«? 


2.214 


2.235 




12/9 




52 


0.171 


O.001 


0.003 




11/7 


0 




1.121 


0.529 


2.383 


♦ 


18/10 




ri4 


0.113 


0.066 


0.002 




4/3 


0 


«5 


0.032 


0.003 


-0.003 


♦ 


7/5 


. *3 


56 


0.039 


-0.001 


-0.002 




11/6 




67* 


0.049 


0.037 


2.119 




16/11 





- 77 



) 



) 





rlJMA 




ftptitft 












bit.'iitf) 








m tim«* 


Code 


moa 


MCV CIA 


MCV E1A 


HBsAb 


^OT/CIT 


during 


No, 


UFA on 


Foiwut A 


Format C 




Oct, 89 


1986-1988 




Clltoff* 


Cutoff • 


Cutoff - 






when fjt*T 




0*40 


0.20i 


0-204 






? 25 uor./t 


ft** 


o.m 


0.638 


2.000 


« 


24/25 


33 




0*027 


f .007 


-0.007 




6/3 


0 


70 


0.031 


-0.006 


-0.001 




16/9 


0 


71 


0.781 


0,473 


2,151 




13/8 


• ■ 14 . * 


v;j 


0,110 


0.002 


0.059 




13/8 


0 


73 


0.043 


-0.OO2 


-0.007 


- 


2/3 


0 


14 


0.014 


0.001 


-0.004 




2/3 


0 


*n 


0.053 


0.000 


0.019 


■■ ♦ 


15/8 




VH 


O.OfiO 


0.013 


0.01* . 




14/7 


0 


77 


o.oll 


0.O01 


-0.004 




8/8 




78 


0.042 


0.002 


0.023 




3/0 


0 


7<? 


0^537 


0.219 


1.742 




11/7 




80 


2.615 


1.713 


2.428 




18/H 


12 


ai 


2. 509 


2.265 


2.294 




9/4 




82 


0,01? 


0.000 


0.120 




11/5 


P 


s:i 


0.511 


1.928 


2.229 


- 


19/11 


5 


01 


0.020 


0.016 


0.095 




12/9 




•!i 


0.013 


-0.003 


0.116 




10/7 


0 




0 on 1 


_A Aft*. 

— If lUUp 


_h tide. 








•7 


0,031 . 


-0.009 


0.009 




10/6 


0 


Sit 


0.039 


0.019 


0.004 




6/2 


0 


bm« 


0-273 


0.223 


2.055 




10/8 


8 


90 


O.045 


0.026 


. -0.002 




7/3 


. 3 


'is 


0.016 


0.003 


-0.002 




5/8 


0 


9;! 


1.974 


1127 


2.189 . 




11/23 


22 


•3 


0.093 


1.U3 


2.226 




24/19 


5 


90* 


0.267 


0.353 


2.029 




18/12 


1 


♦•5 


0.02* 


-0.010 


0.000 




34/73 


0 


9ft« 


0.021 


0.002 


1.599 




13/30 


27 


97** 


0.246 


0.037 


1.779 




15/9 


0 




2.412 


1 . »>04 


2.236 




3/9 

»*" ' 
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J. A peptide composition comprising a peptide vith 
A?$ rtininu acid sequence saiectad from thm group conelftlng o£ : 



Cl«-Glii-£oV^Cy»Vcin-Hi3-Ltu-Pro-Tyc-Il«-Clu-Gln- 
Cly-Met-Nat-TOT-Ala-Glu-Gln-Phi-l 



_ly-Het~fWt-bau-Ai»»uiu-oin-rn**l*y*-''Gln-Lys-Ala* 
U»u-Cly-^-L<iu-Gln-Thr-AU-S«r-Arg-iiln-Ala-Clw- 
V* WU-Al*-Pro-X 

tU-Ile-rro-Aap-Arg-Glu-VtULeu-Tyr-Arg-Clu-Phe- 
A*p-Ulu-M«t-01u-Glu-Cy5-Str-Gln-Hii-L«u-!>ro-Tyr- 
ll«^lu-Gln-Gly-Met-M«t.L«u«Al»-Glu-Gln^Phe^ys- 
G 1 n-Uy *~A I a -Lau-G 1 y-L*u-X 

S*r-Gly-Lyii-Pro-Ala-Ile~n*-Pro-Asp-Arg-Glu->Val. 
L«U"Tyt-Arg-Glu-Ph«.A*p-Cli4-M«t-Glu-ClU-Cys-Ser- 
Gln-Hitf-l.eo-Pro-Tyr-lU-01«-Gln-Gly-Met-l*«k-L«ii- 
Al*-Clu-Gln-Ph«-Lys-Uln-Lyg-Ala-L«»*Gly-Lau-X 




<Ht> 



(v) s«r~Gly-Lys-PrO-Ala*Il«-Il«-PiO-Asp-Arg-ClU~Vai- 
L*ii-Tyr-Aig-Clu-Ph«-AKp-Glu-«et-Glu-Glu-Cy»-S«r- 
Gln-Hi*-L»w-Pro-Tyr-tl«-Glu-G)n-Gly-H«t-Het-t«u- 
AU-Glu-Gln-Ph«-X 

(vi > Lys-Gln-LyB-AU-L«u-Gly-Uu-L«u*Gln-Thr-Aia-$er- 
Arg-Cln-Ala-Glu-V>l-ll«-Al»-Pro-AU-Vil-Gln-TKr- 
A»n-trp-GJn-l,ys^Liru-Glu-Thr-Ph**Trp-Ala-Ly«-Hi8- 
K«t-Trp-Aan-Pho-X 

( * it ) Glu-Gln-GJ y-Het-MeH-I.aii-A)*-G 1 u-G I n-Ph*- lys-Gl n- 
Ly»*AU-L«u-Gly*l»*u-L»*u-Gln-Tbc-Ala-S«r-Ai;y-Gln- 
Ala-Glu-Val-J i«-Ala-Pro-A)a-V*]~Gln-Thr-Asn~Trp- 
Cin-Lya-Lev-Glu-Thr-X 

(vii i) Pro-G1y-AU-L«u-VAl^Val-i;ly-Vftl-Val-Cys-^ia-Ala- 
U*^l.*u-Arg-Arg-HiB-VAl-Cly-rio-Cly-Clii-Gly-AU- 
v*l-Cln-Trp-M*t-Asn-Aig-Leu-Il*-AU-Phe-AIa-S«r- 
Arq-Gly-Asn-His-val-Sac-Pro-X 

(♦x) s«r-Tl»r-Ilo-Pro-Ly»-Pio-Gln-Aig-Ly»TThr-Lys«Arg- 
^JJ-Thr-Asn*Arg-Arg-PTo*Gl<i-A*p-Val-Lya-Ph«*Pro- 
. . ^^Oly-Giy.Gly-Gln-IU-V»l-Cly-Gly-val-Tyr-L«u-L«u- 
PC** p ro -Arg-Arg-Gly-Pro-Arg-I*u-Gly-v*l-Arg-AJa-Thr- 

Arg-Lya-Thr-Si»-Glu-Arg~&#r-Gln-Pro-Arg-Gly-Arg- 

Arg-X, ana 



(J) 
(II) 
(JIH) 
(III) 
(IV) 
<V> 
(VJ) 
<VJI) 

<viri) 



) 



) 



(x> 



Cly-Ar9-Ar9-Cln-Pro-tl«.pro-Lyi-V»l-Ar9-At9-f , ro« 
Clu-Cly-Aj^-Tht-rrp.Ala-Cln-Pro-Gly-Tyr-Pro-trp- 

•Cly- 

Ttp- 



Pc°j£*u-$!^Cly-Asn-Glu-Gly<y8-Gl^^ 
1 Gly-frto-Thr-Asp-Pro-Arg-Arg-Ary-Sor-Arg-Asn- 



<1X) 



whvrein X U -OH or -HH* : and 



(si) 



analogues, segments, mixtures, combinations, conjugates 
and polymers thereof. 



2. A peptide eempoaifcion according to Claim 1 
r<**uUing a combination of Peptides i, XX, III and v and 
hiving the amino acid sequence: 



Cys-Val.Vtl-Ue-v*i_GIy-Arg-Val~Viii-L«u-Ser-GlY- 
Lya-fro-Ala-Ila-Ila-Pfo^A»p-Afg»Clu-Val-teu-Tyr- 
Arg-Clu-PhA-A*p-Glu-Met-Glu~Glu-Cy*-S*r-Gln-Hi*- 
ta^-Pro-Tyr-Ila-ClU'Gln-Gly-Met'Het-Lau-Ala-Olu- 
CJn-Pha-l>y5wQln-Ly«-AU^L#u-Gly.i,»u-L«u-Cln-Thr* 
Ala~s« r -Arg^oin-Ala-Glu~V*l-ne-Ale-Pro-Ale-v a i- 
Cln-Thr-Asn-Trp-Gln-Lys-Uu~CIu~Thr-Phe-Trp-Ala- 
ttffl-His-Met-Tfp-Asn-Phe-X 

wherein X is -oh or -MH 2 and analogues thereof. 



3. A peptide composition according to Claim 1 
'twptising a segment of Peptide II and having an amino acid 
ncqunnce selected from the group consisting of; 



( i ) Cys-Stc-ClMwHis-Lso-Pro-tyr-IU-Ciu-CIn-Gly-Hot- 
HoULeu-Alrt-Gin-^in-Phe-Lys-filn-Lys-Ala-l^n-Cly- 
LOU-X; 

(li) Asp-Glu-K^t-Giu-Gai^CyB-S^r-Cin-Hii-UiU-Pro-Tyi- 
1 le-GJu-Gln-Gly-Ket-Hvt-Lau-Aia-Glu-Gln^PHa-Lya- 
Gln-Lya-Al*-Lau-G3y-L«u-X; 

(ill) Leu-Tyr-Arg-Glu~Ph«-Asp-Glu-Mat-CliJ-Glu-Cys-aar- 
Gln-Hi»-Leu-Pro-Ty£~H«-Giu-Gln-Gly.Het-*«t-U>u- 
Al a-Glu-Gln-Phe-Lys-Gln-Lys-Ala-Lau-Gly-beu-X; 

(iv> Pro-Asp-Arg-Glu-v«l-L«u^Tyr-Arg-Clu-Phe-Asp-Gl\j- 
P*et-Clu-Glu-Cys-S«r-Cln-Hii-Lreu-Pro-Tyf~lle-Glu- 
Gln-Gly-Het~Met-Leu-Ala-Clu-Gln-Phe-Lyj-C)n-Ly*~ 
Ala-Leu~Gly-Leu-X; 
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